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Abstract 
To screening the preliminary phytochemical compounds of Ulva fasciata collected from 
Mandapam, south east coast, Tamil Nadu, India. U. fasciata, it was subjected to petroleum ether, 
chloroform, acetone and ethanol extractions. Totally 10 compounds were present in it, such as 
alkaloids, terpenoids, flavonoids, phenolics, saponins, cardiac glycosides, sterols, quinones and 
reducing sugar were present in the extract of U. fasciata. Among these, alkaloids, phenolics, 
quinones, and flavonoids were reducing sugar were luxuriant presence of U. fasciata extract. 
Basal diet prepared by replacing the fish meal with the U. fasciata at 1, 3 and 5% along with 
groundnut oilcake and soy bean meal (as protein source), wheat bran and sun flavor oil (as 
carbohydrate and lipid sources respectively), and tapioca flour and egg albumin as binding 
agents, and fed to Cirrhinus mrigala fingerlings for 60 days. The artificial feed formulated 
without incorporation of U. fasciata was served as control.  Among the three ratio of U. fasciata 
incorporated diets, 5% of feed fed C. mrigala fingerlings showed the best (P<0.05) survival and 
growth performance including weight gain (WG), muscle basic biochemical constituents (total 
protein, carbohydrate, lipid and ash). Moreover, 5% of U. fasciata incorporated diet can also be 
considered as a good nutritional supplement. Therefore, the present work recommends 
incorporation of U. fasciata as feed additive to achieve sustainable production of C. mrigala 
culture. 
Keywords: Sea weed; Ulva fasciata; Phytochemical, Qualitative, Cirrhinus mrigala.  
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Introduction 
Seaweeds or marine macro algae are 
macroscopic, non-flowering plants occurring 
in the marine, estuaries and backwaters and 
they are attached to rocks by holdfast and 
also grow on other plants as epiphytes which 
form an important component of marine 
living organisms. Marine algae from the 
three groupings traditionally known as 
chlorophyta (green algae), phaeophyta 
(brown algae) and rhodophyta (red algae) 
produce compounds with varying 
bioactivities [1]. Seaweeds are really not 
weeds but form one of the important living 
resources of the ocean, and have both 
economical and commercial importance. 
About 250 marine algal species have been 
commercially utilized worldwide and about 
150 species are favorably consumed as 
human food [2]. Biological compounds 
extracted from seaweed were proven to have 
potential medicinal activities such as 
antioxidant, anti-inflammatory,  
anti-bacterial, antiviral, anticoagulant and 
apoptotic activity [3]. Seaweeds have been 
known to produce compounds with 
interesting biological and pharmaceutical 
properties. For centuries, many of the 
seaweed secondary metabolites (SSM) have 
been used for traditional medicines due to 
their therapeutic potentials [4].  Sea weeds 
are potentially prolific sources of highly 
bioactive secondary metabolites that might 
represent useful leads in the development of 
new pharmaceutical agents [5]. 
Fishes are considered as one of the 
important food sources for human beings 
because their flesh contains a more amounts 
of proteins, calcium and phosphorus. Fish 
production can be improved with accurate 
application of supplementary feeds in carp 
in semi intensive culture system. 
Supplementary feeding plays a vital role in 
intensive and semi–intensive fish culture 
system.  
The use of supplementary feed in 
carp culture has become predictable for the 
success of fish culture [6]. Hence, the 
present study is designed to screen for the 
preliminary qualitative phytochemicals of U. 
fasciata and its growth, survival and 
biochemical constituents on Indian major 
carp Cirrhinus mrigala fingerlings. 
Materials and methods 
Collection and identification 
 The seaweed, green alga, Ulva 
fasciata was collected from the intertidal 
region of Mandapam coast (Lat. 9° 17’N; 
Lon. 79° 19’E) of Gulf of Mannar, south-
east coast of Tamil Nadu, India. This macro 
alga species was identified based on its 
morphology by using identification manual 
of “Economically Important Seaweeds” 
Kaliaperumal et al., 1995 published by 
Central Marine Fisheries Research Institute 
(ICAR), Kochi, India, [7].  
 
Extraction of U. fasciata 
The collected sample was cleaned 
well with seawater to remove all the 
extraneous matter such as epiphytes, sand 
particles and necrotic parts, and brought to 
the laboratory in plastic bags. The sample 
was then thoroughly washed with 
freshwater, blotted, spread out and dried at 
room temperature for 2 weeks. Shade dried 
sample was ground to fine powder. The 
powdered sample was stored in sterilized 
containers for further usage. 
Powdered sample of U. fasciata (75 
g) was packed in Whatman No. 1 filter 
paper and Soxhlet extraction was done with 
450 ml (1:6 ratio of w/v) of petroleum ether, 
chloroform, acetone and ethanol 
individually for 6-9 h (30 to 36 cycles) until 
a clear colorless solution was appeared. U. 
fasciata powder was used for each solvent 
extraction. The extract was filtered by using 
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Composition  Value (%) 
Crude protein  11.23 ± 1.42 
Crude fibre  13.67 ± 1.10 
Ether extract   1.03  ± 0.18 
Total ash  21.46 ± 1.93 
Moisture  11.03 ± 0.43 
Carbohydrate 22.86 ± 7.06 
Gross energy (kcal/kg) 3482 ± 75.00 
Each value is mean ± standard deviation of three individual observations. 
Table 1. Proximate biochemical composition of U.  fasciata 
Basal ingredients (BI) Control U.  fasciata incorporated diets 
1 (%) 3 (%)  5 (%) 
Fish meal (g) 25.00 25.00 25.00 25.00 
Groundnut oil cake (g) 25.00 25.00 25.00 25.00 
Soybean  meal (g) 25.00 25.00 25.00 25.00 
Wheat bran (g) 10.00 10.00 10.00 10.00 
Egg albumin (ml) 7.00 7.00 7.00 7.00 
Tapioca flour (g) 5.00 5.00 5.00 5.00 
Sunflower oil (ml) 2.00 2.00 2.00 2.00 
Vitamin mix (g) 1.00 1.00 1.00 1.00 
U.  fasciata (g) -- 1.00 3.00 5.00 
Table 2. Ingredients used to formulate basal diet and proximate composition of U.  fasciata 
S. 
No 
Name of the 
Phytochemicals 
Different solvents extraction 
Petroleum ether Chloroform Acetone Ethanol 
1. Alkaloids +++ + -- -- 
2. Terpenoids ++ + -- -- 
3. Flavonoids + ++ ++ +++ 
4. Tannins -- -- ++ +++ 
5. Phenolics ++ ++ +++ +++ 
6. Saponins -- -- ++ ++ 
7. Cardiac glycosides -- + + ++ 
8. Quinones ++ ++ +++ +++ 
9. Sterols + + + ++ 
10. Reducing sugar + ++ +++ +++ 
          +, Poor presence; ++, Moderate presence; +++, Luxuriant presence; --, Absence 
Table 3: Preliminary qualitative phytochemical analysis of U.  fasciata extracts 
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Table 4. Growth and nutritional indices of C. mrigala fed with U.  fasciata incorporated diets 
 
Each value is mean ± standard deviation of three individual observations. 
[Mean values within the same row sharing different alphabetical letter superscripts are 
statistically significant at P<0.05 (one-way ANOVA and subsequent post hoc multiple 
comparison with DMRT. 
BI, basal ingredients; SR, survival rate; WG, weight gain; SGR, specific growth rate; 
FCR, food conversion ratio; PER, protein efficiency ratio.] 
 
  Parameters 
 
Control 
(BI) 
U.  fasciata incorporated diets 
1 (%) 3 (%) 5 (%) 
Total Protein (mg/g wet wt.) 74.15±2.82d 88.28±2.17c 91.67±2.26b 99.54±2.16a 
Carbohydrate (mg/g wet 
wt.) 
16.77±1.19d 20.12±1.18c 23.53±1.98b 27.82±1.87a 
Lipid (mg/g wet wt.) 0.91±0.11d 1.22±0.16c 1.38±0.18b 1.52±0.17a 
Ash (%) 24.15±1.13d 25.04±1.40c 25.94±1.76b 26.37±1.87a 
Moisture (%) 76.13±1.36a 72.54±1.15b 70.43±1.23c 68.87±1.22d 
Table 5. Basic biochemical constituents of C. mrigala fed with U.  fasciata incorporated diets 
Each value is mean ± standard deviation of three individual observations. 
[Mean values within the same row sharing different alphabetical letter superscripts are 
statistically significant at P<0.05 (one-way ANOVA and subsequent post hoc multiple 
comparison with DMRT. BI - basal ingredients.] 
 
 
  Parameter Control U.  fasciata incorporated diets 
(BI) 1 (%) 3 (%) 5 (%) 
SR (%) 78.66±4.61c 84.00±4.00bc 86.66±2.30b 93.33±2.30a 
WG (g) 1.75±0.13d 2.73±0.11c 3.40±0.12b 3.72±0.06a 
SGR (%) 0.18±0.04d 0.26±0.05c 0.33±0.05b 0.39±0.07a 
FCR (%) 5.25±0.16a 4.76±0.17b 4.03±0.14c 3.54±0.12d 
PER (%) 0.21±0.02d 0.42±0.05c 1.11±0.09b 1.58±0.11a 
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Figure 1: Percentage yield of total phytochemicals in different solvents extracts   
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double layer muslin cloth, concentrated at 
40-50°C using rotary vacuum evaporator 
(ROTAVAP) attached with ultra-cryostat 
and dried at 40°C under hot air oven. The 
dark, gummy solid obtained was used for 
further investigation. 
Extract recovery percentage 
The extracts of U. fasciata recovered 
after Soxhlet were calculated using the 
method [8].  
Recovery % = Extract weight / Plant sample 
weight (g) × 100 
Qualitative analysis of phytochemicals 
 Each solvent extract was subjected 
to primary phytochemical analysis, such as 
presence of alkaloids, terpenoids, 
flavonoids, tannins, phenolics, saponins, 
cardiac glycosides, quinones, sterols and 
reducing sugar by adopting the standard 
qualitative procedures [9,10]. 
Analysis of the proximate composition of 
U. fasciata 
The proximate composition of 
powdered U. fasciata was determined by 
adopting the previous methodology [11,12], 
which contained 11.23% crude protein, 
13.67% crude fibre, 1.03% ether extract, 
21.46% total ash, 11.03% moisture, 22.86% 
total carbohydrate and 3482 kcal/kg gross 
energy (Table. 1). 
Experimental feeds 
The following branded feed basal 
ingredients (BI) were used to formulate the 
experimental feed. For protein source fish 
meal (25%), groundnut oilcake (25%) and 
soybean meal (25%) were taken. For 
carbohydrate source wheat bran (10%) was 
taken. For lipid source Sunflower oil (2%) 
was taken. Tapioca flour (5%) and egg 
albumin (7%) were used as binding agents. 
The powdered basal ingredients such as fish 
meal, groundnut oilcake, soy bean meal, 
wheat bran were thoroughly mixed. Then 
sterilized water was used to prepare the 
dough, which was steam cooked and cooled 
at room temperature. Then Sunflower oil 
was added with the dough and mixed well. 
Then U. fasciata powder was individually 
incorporated with the dough at three 
different concentrations 1, 3 and 5% and 
mixed well. Then tapioca flour and egg 
albumin were added and mixed well. 
Finally, 1% of vitamin B-complex forte with 
vitamin C and a pinch of salt were also 
added and thoroughly mixed (Table. 2). 
Sterilized water was adequately added for 
maintaining the mixer in moist and paste 
form. This was pelletized in a manual 
pelletizer fixed with 3 mm diameter mesh. 
The pellets were immediately dried in a 
thermostatic oven at 38-40 ºC for 1 h to 
quickly reduce the moisture in order to keep 
them intact, and then shade dried until they 
reached constant weight. To maintain its 
brittleness and prevent fungal attack they 
were kept in air tight jars, stored at -20ºC 
and used afresh. The proximate composition 
of organic matters present in the basal diet 
formulated was determined by adopting the 
previous methodology [11,12], which 
contains 40.5% crude protein, 5.6% crude 
fat, 3.4% crude fibre, 9% total ash, 8.6 % 
moisture, 32.9% carbohydrate (total nitrogen 
free extract) and gross energy, 4281 kcal/kg. 
Experimental animal 
The fingerlings Cirrhinus mrigala were 
procured from fish farm, Orathanadu, 
Thanjavur, Tamil Nadu, India. They were 
transported to the laboratory in polythene 
bags filled with oxygenated water. They 
were acclimatized to ambient laboratory 
conditions for 1 weeks in large cement tank 
with ground water (temperature, 28 ± 1.0; 
pH, 6.92 ± 0.18; total dissolved solids, 0.8 ± 
0.004 g L-1; dissolved oxygen, 7.12 ± 0.53 
mg L-1; BOD 31.0 ± 1.45 mg L-1;COD, 
122.0 ± 3.4 mg L-1; ammonia, 0.025 ± 0.005 
mg L-1). During acclimatization the fishes 
were fed with boiled egg albumin than 50% 
of tank water was routinely changed every 
day in order to maintain a healthy 
environment and adequate aeration was also 
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provided. This was to ensure sufficient 
oxygen supply to the fishes and an 
environment devoid of accumulated 
metabolic wastes. The unfed feeds, feces, 
and dead fishes if any were removed by 
siphoning without disturbing the fishes.  
Feeding trial  
Ten groups of C. mrigala PL (4.56 ± 0.76 g) 
each with 25 individuals were maintained in 
25 L plastic tanks in a triplicate 
experimental set-up. They were starved for 
24 h before beginning of the feeding trial. 
One group served as control and fed with 
feed formulated by using BI only, and the 
other three groups were fed with 
experimental feeds prepared by 
incorporation of U. fasciata at three 
different concentrations (1, 3 and 5%). The 
feed was allocated to the fishes for two 
times a day (7:00 am and 7:00 pm) at 10% 
of body weight. The experiment was 
extended for a period of 60 days. The unfed 
feed and feces if any were collected on daily 
basis by siphoning with minimum 
disturbance to the fishes while renewing the 
aquarium water. For morphometric and 
nutritional analysis 10 fishes from each 
group were randomly measured and the 
mean was considered as a single value 
(mean of 10 individual measurements = one 
observation), and three such observations 
were made to fulfill the triplicate analysis. 
Evaluations of nutritional indices 
After the 60 days feeding trial, the growth 
parameters, such as survival rate (SR), 
length gain (LG), weight gain (WG), 
specific growth rate (SGR), protein 
efficiency ratio (PER) and food conversion 
ratio (FCR) were determined by following 
equations [13] of Survival rate, SR (%) = 
Total No. of live fishes / Total No. of fishes 
introduced initially × 100. Weight gain, WG 
(g) = Final weight (g) – Initial weight (g).  
Specific growth rate, SGR (%) = log w2 – 
log w1 / t × 100 (where, w1 & w2 represents 
initial and final weight (g) respectively, 
and‘t’ is the total number of experimental 
days). Protein efficiency ratio, PER (g) = 
Weight gain (g) / Protein intake. Feed 
conversion ratio, FCR (g) = Total quantity 
of feed intake (g) / Weight gain of the fishes 
(g). 
Estimations of biochemical constituents  
On the final day of the experiment, the 
contents of basic biochemical constituents 
such as total protein [14], total carbohydrate 
[15], total lipid [extracted by using 
chloroform–methanol mixture [16] and 
estimated by following the method [17], ash 
and moisture [18] of individual diet fed 
fishes were estimated.  
Statistical analysis  
The data were expressed as mean ± SD, and 
analyzed by one-way analysis of variance 
(ANOVA) using SPSS (version-20), and 
subsequent post hoc multiple comparison, 
Duncan's multiple range test (DMRT) to 
compare the significant differences among 
treatments at P<0.05.  
Results and Discussion 
The extraction yield of U. fasciata 
The successive solvent extract yield 
was shown in the figure. 1. The compounds 
of  U. fasciata present in each solvent 
extract were according to non-polar to polar 
nature. The petroleum ether, chloroform, 
acetone and ethanol extract yielded 1.49, 
2.18, 2.69 and 3.36% respectively. The polar 
solvent, ethanol yield was the best, followed 
by the middle polar solvent, acetone 
increasing polar solvent, chloroform and 
non-polar solvent petroleum ether extracts.  
Traditional knowledge studies concise, the 
algal extraction was mostly done with polar 
solvents. The more yield was depending 
upon the solvent type, which dissolves more 
of a particular compound. Hence, the 
ethanol extraction of U. fasciata contains 
more yields followed by other solvents. 
Primary phytochemicals of U. fasciata 
The petroleum ether extract of U.  
fasciata showed presence of 7 primary 
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compounds, such as alkaloids, terpenoids, 
flavonoids, phenolics, quinones, sterols and 
reducing sugar. Of which alkaloids was 
luxuriantly present. Terpenoids, Phenolics 
and quinones were moderately present. The 
others, such as flavonoids strerols and 
reducing sugar were poorly present (Table. 
3). In Chloroformic extract of U. fasciata 
showed presence of 8 compounds. Of which 
flavonoids, phenolics, quinones and 
reducing sugar were moderately present. 
The other compound, such as alkaloids, 
terpenoids, cardiac glycosides and strerols 
were poorly present (Table. 3).  
In acetonic extract of U. fasciata 
showed presence of 8 compounds. Of which 
phenolics, quinones and reducing sugar were 
luxuriantly present. Flavonoids, tannins, 
saponins were moderately present. The other 
compound, such as cardiac glycosides and 
sterols were poorly present (Table. 3). 
Similarly, ethanolic extract of U. fasciata 
contained 8 primary compounds, such as, 
Flavonoids, tannins, phenolics, saponins, 
cardiac glycosides, quinones, sterols, and 
reducing sugar. Of which flavonoids, 
tannins, phenolics, quinones and reducing 
sugar were luxuriantly present. Cardiac 
glycosides and sterols were moderately 
present (Table. 3).  
The presence of carbohydrates, protein, 
tannins, phenol, flavonoids, anthocyanin, 
coumarins, steroids, saponin, glycosides, 
cardiac glycosides, terpenoids, triterpenoids, 
quinones, alkaloids phenolics, sterols and 
reducing sugar are reported in U.  fasciata 
[19, 20]. The seaweeds known as therapeutic 
are rich in secondary metabolites which 
include alkaloids, glycosides, flavonoids, 
saponins, tannins, sterols, related active 
metabolites, which are of great therapeutic 
value and have been largely used in the 
drugs and pharmaceuticals productiveness 
[21]. 
 
 
Nutritional indices 
The nutritional indices, such as SR, LG, 
WG, SGR and PER were found to be 
significantly higher (P<0.05) in 5% of U.  
fasciata incorporated feed fed fishes, 
followed by 3% and 1% of respective 
powder incorporated feeds fed fishes (Table 
4). The FCR was appeared reverse, that was 
lowest in 5% of U.  fasciata incorporated 
feeds fed prawns. The lowest FCR recorded 
represents the best quality of feed (Table 4). 
The marine alga Enteromorpha sp. 
supplementation has also been reported for 
better growth performance and FCR in 
Penaeus monodon, Penaeus indicus, 
Papeneopsis stylirostris, Litopenaeus 
vannamei and M. rosenbergii [22]. Sunitha 
and Rao 2003, have reported better weight 
gain in Tilipia mossambica when fed with 
blue green algae (Chlorella, Anabaena, 
Oscillatoria, Nostoc) [23]. Additionally, 
partial replacement of fish meal by the 
microalgae S. platensis, Hypnea cervicornis 
and Cryptonemia crenulata has also been 
evaluated in juvenile Pacific white shrimp, 
Litopenaeus vannamei with significant 
increase of growth [24]. Gracilaria bursa-
pastoris, U. rigida and Gracilaria cornea 
were evaluated in juvenile Dicentrarchus 
labrax diets by Valente et al. (2006) [25]. 
Biochemical constituents 
Concentrations of the basic biochemical 
constituents, such as total protein, amino 
acid,  total carbohydrate, total lipid, and ash 
were found to be significantly higher 
(P<0.05) in 5% of           U.  fasciata 
incorporated feed fed prawns followed by 
3% and 1% of respectively (Table 5). In the 
case of moisture, just the reverse trend was 
recorded (Table 5). Protein is one of the 
important components of food because, after 
digestion, it supplies amino acids required to 
build various body tissues of an organism, 
which is essential for growth and it is also 
needed for the production of hormones, 
antibodies, enzymes etc., [26]. In general, 
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larval and juveniles have greater protein 
prerequisite than adults, because the formers 
usually have faster growth rates and higher 
metabolic rates. 
Carbohydrates are the most economical and 
inexpensive source of energy. It together 
with proteins and lipids form dietary sources 
of energy, and are important in synthesis of 
chitin, steroid, fatty acids and glycogen [27]. 
Dietary lipids are known to play a vital role 
in providing essential fatty acids as they 
provide energy, maintain the structural 
integrity of biological membranes, functions 
as precursors for important steroids, act as 
carriers of fat soluble vitamins like A, D, E 
and K, and essential for growth, moulting 
and reproduction for aquatic animals 
[28,29]. 
Conclusion 
The present study suggest that 
marine green alga, U. fasiata have a more 
potential values of preliminary 
phytochemicals. Another result suggested 
the inclusion of U. fasiata with basal diet 
has significantly improved the survival, 
growth, biochemical constituents in C. 
mrigala fingerlings. Thus, the present study 
recommends inclusion of U. fasiata as 
nutritional addition in aqua feed formulation 
for sustainable expansion of freshwater fish 
culture.   
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